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DISCLOSURE 
!

I have no relevant 
financial relationships to disclose. 

!

I will not discuss 
off-label use or investigational use  

in my presentation.

Although…



I don’t know if “mouthing” is an 
FDA–approved use of board books.
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“Oh, that’s so nice…”CRITICAL



A stroll through the Early Brain 
!

Reading Reality 
!

Reach Out and Read

Detail from The Departure of Odysseus from the Land of the Phaeacians by Claude Lorrain, Louvre Museum.  Public domain.



First, a story…



A Stroll Through 
the Early Brain

Pa! One	





EARLY BRAIN AND 
CHILD DEVELOPMENT

from The Science of Early Childhood Development 
National Scientific Council on the Developing Child, 2007

Creative Commons-licensed work by flickr user tj.blackwell



EARLY BRAIN AND 
CHILD DEVELOPMENT

1 
Child development is a foundation for 

community development and 
economic development, as 
capable children become the 

foundation of a prosperous and 
sustainable society. 

!
!

Creative Commons-licensed work by flickr user Andrew Mace—

2 
Brains are built over time.



The 3-legged stool for 
developmental and health 

trajectories

Socio-
economic 

environment

Genetic, 
Prenatal & 

Neuro- 
developmental 

Factors

Attachment 
and 

Relationship   
Patterns 



EARLY BRAIN AND 
CHILD DEVELOPMENT

3 
The interactive influences of 
genes and experience 

literally shape the architecture 
of the developing brain 

Creative Commons-licensed work by flickr user Misko13

and the active ingredient is the 
“serve and return” nature  

of children’s engagement in 
relationships with their 

parents and other caregivers in 
their family or community.



Humans do not develop in 
isolation; there is a need for 

affiliation.

Development proceeds 
through and by relationships.



The Face to Face Paradigm 
Edward Z Tronick

Video from Zero to Three / UMass Boston.  Accessible at http://youtu.be/apzXGEbZht0





EARLY BRAIN AND 
CHILD DEVELOPMENT

4 
Both brain architecture and 

developing abilities are built “from 
the bottom up” with simple 

circuits and skills providing the 
scaffolding for more advanced 

circuits and skills over time.

Creative Commons-licensed work by flickr user Liz Henry“Play is the work of infancy” 
— T Berry Brazelton



EARLY BRAIN AND 
CHILD DEVELOPMENT

5 
Toxic stress in early childhood is 

associated with persistent 
effects on the nervous system and 
stress hormone systems that can 
damage developing brain 

architecture and lead to 
lifelong problems in learning, 

behavior and both physical and 
mental health.

Creative Commons-licensed work by flickr user Pedro Klien



2011 2011 Annual Letter from Bill Gates

11

The benefits of widespread vaccination are mostly explained in terms of the lives vaccines save, and based on that 
measure alone, vaccines are the best investment to improve the human condition. However, there are two other 
equally important benefits that are not as widely known partly because they are harder to quantify. 

The first is the reduction in sickness. I don’t mean just the acute sickness where a child is clearly suffering from the 
disease, but also the permanent disabilities caused by the disease. This is most noticeable when the disability presents 
with a clear symptom such as being paralyzed by polio or going deaf because of a pneumococcal infection. However, 
the largest disability is the effect on mental development. For example, severe cerebral malaria damages your brain 
even if you survive. When children have lots of diarrheal episodes or parasites in their intestines, they don’t get enough 
nutrition for their brains to develop fully. 
The huge infectious disease burden in poor countries means that a substantial part of their human potential is lost by 
the time children are 5 years old. A group of researchers at the University of New Mexico conducted a study, covered in 
The Economist, showing the correlation between lower IQ and a high level of disease in a country. Although an IQ test 
is not a perfect measure, the dramatic effect you see is a huge injustice. It helps explain why countries with high disease 
burdens have a hard time developing their economies as easily as countries with less disease. 
The second great benefit of vaccination is that as the childhood death rate is reduced, within 10 to 20 years this reduction 
is strongly associated with families choosing to have fewer children. While it might seem logical that saving children’s 
lives will cause overpopulation, the opposite is true. 
I mention this amazing connection often, since I remember how I had to hear it multiple times before the full 
implications of it became clear. It is the reason why childhood health issues are key to so many other issues, including 
having resources for education, providing enough jobs, and not destroying the environment. Only when Melinda and 
I understood this connection did we make the full commitment to health issues, especially vaccination.
The connection of health to education, jobs, and the environment points back to the tremendous value of high-quality 
international aid—and why it’s essential that donor nations not cut their spending on it. Melinda and I have committed 
$10 billion from the foundation over the next 10 years to help make this the Decade of Vaccines. However, this will fall 
well short of what is needed. 
The group which helps poor countries purchase vaccines and increase vaccine coverage is the GAVI Alliance and like 
the polio campaign its success will depend on donor generosity.  
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Correlation between IQ and disease burden in 184 selected countries

IQ

Disease burden*

*The logarithm of disability-adjusted life years (DALYs) lost to 28 representative and important human infectious diseases. Source: Christopher Eppig, 
University of New Mexico

Eppig C, Fincher CL, Thornhill R.  Parasite prevalence and the worldwide distribution of cognitive 
ability. Proceedings of the Royal Society, 30 June 2010 doi: 10.1098/rspb.2010.0973



Image from Bruce Perry, MD, PhD, ChildTrauma Academy



THE STRESS RESPONSE: 
!

increases in cortisol and epinephrine



Toxic 
Prolonged activation of stress response systems  

in the absence of protective relationships.

Three Levels of Stress Response

Tolerable 
Serious, temporary stress responses,  
buffered by supportive relationships.

Positive 
Brief increases in heart rate,  

mild elevations in stress hormone levels.

Source: Center on the Developing Child at Harvard University



What if it’s worse? 
What if there’s no supportive relationships? 

Child abuse 
Parental substance abuse 

Homelessness

TOXIC STRESS



Chronic “fight or flight” 
!

increased 
cortisol / norepinephrine

Changes in Brain 
Architecture

Hyper-responsive 
stress response 

 

decreased  
calm/coping

CHILDHOOD STRESS



Amygdala:  
activates the stress response 
Flight-or-flight 
Fear  
“Instinctive action” 
!
Toxic stress/early adversity: 

Enlargement

What happens?

Freely-reproducible image from the National Institutes of Health

Prefrontal cortex:  
usually a check to the amygdala 
Executive function 
Planning 
Delayed gratification 
!
Toxic stress/early adversity: 
lower neuronal density, 
decreased function

Hippocampus:  
major role in memory and mood 
Toxic stress/early adversity: 
smaller hippocampal volumes, 
poor memory, labile moods



Impulsive 

Can’t plan ahead 

Anxious 

Can’t delay gratification 

Labile mood 

Poor memory

{ADHD 
or 

Adversity?

Brown NM et al.  
Survey of Children’s Health.  



170 4-year-old children 
enrolled in Head Start. 

Measured salivary cortisol, 
executive function and teacher 

ratings of self-control.

Children with “typical” cortisol response had 
higher executive function, and were rated as 
having more self-control in the classroom. 
!
Those with a flat (high or low) or blunted response 
had low levels of executive function and were 
rated as having poor self-regulation.

POVERTYLEAD IS NEUROTOXIC



Next, children in a large (1200) study whose 
mothers engaged in “scaffolding” during play 

found that the children had lower cortisol 
levels and were more attentive. 

 
Those who were more authoritarian had higher 

cortisol levels and were found to be less 
attentive. 

 
This was found at 7 months of age  

and again at 15 months. 
 

They also found that the more 
impoverished the family, the less likely 

they were to engage in scaffolding.

POVERTY IS NEUROTOXIC



Brain 

Development 
Alterations in Brain Structure 

and Function

Experience 
Protective and Personal 

(versus Insecure and Impersonal) 

Epigenetic 

Changes 
Alterations in the Way the Genetic 

Program is Read

Behavior 
Adaptive or Healthy Coping Skills 

(versus Maladaptive or Unhealthy Coping)

Source: AAP: Helping Foster And Adoptive Families Cope with Trauma. 2013. 





THE ADVERSE CHILDHOOD 
EXPERIENCES STUDY

The Most Important Study 
You’ve (Probably) Never Heard Of.

In 1985, Dr Vincent Felitti noticed many patients 
in his obesity treatment programs had prior 

history of abuse or trauma

The CDC worked with Kaiser Permanente and 
looked retrospectively at over 17,000 patients. 

!
This was the first study to simultaneously assess 
childhood exposure to multiple types of abuse, 

neglect, domestic violence and serious 
household dysfunction.



Study participants were middle-class 
Americans from San Diego, 80% white, 

74% attended college, average age of 57, 
split evenly between men and women.

Not exactly an improverished, 
“at-risk” population.

THE ADVERSE CHILDHOOD 
EXPERIENCES STUDY



THE ADVERSE CHILDHOOD 
EXPERIENCES STUDY

Emotional abuse

Physical abuse

Sexual abuse

Emotional neglect

Physical neglect

Mother treated violently

Household substance abuse

Household mental illness

Parental separation or divorce

Incarcerated household member

10%

26%

21%

15%

10%

13%

28%

20%

24%

6%



ACE Score 
(one point for each 

category listed)

Prevalence in 
study

0 33%

1 26%

2 16%

3 10%

4 6%

5 5%

6 6%

Not only are they unexpectedly common… 
…their effects are cumulative.

}



Significant Adversity Impairs Development  
in the First Three Years

Number of Risk Factors  
Source: Barth, et al. (2008) via Center on the Developing Child at Harvard University
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Risk Factors for Adult Heart Disease are Embedded in 
Adverse Childhood Experiences 

 Adverse Experiences
     Source: Dong, et al. (2004) via Center on the Developing Child at Harvard University
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Childhood Experiences vs.  
Adult Alcoholism

0

1
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3

4+



Women
Men

DEPRESSION



1
2

0

3

4+

SUICIDE ATTEMPTS



N = 8,022      
p<0.001

IV DRUG USE



EVEN SMALL INCREASES IN ACES…

Danese A, Moffitt TE et al.



EARLY BRAIN AND 
CHILD DEVELOPMENT

6 
Creating the right conditions for early 
childhood development is likely to be 
more effective and less costly 
than addressing problems at a later 

age.

Creative Commons-licensed work by flickr user River Beach



Birth

Early Infancy

Late Infancy

Early Toddler

Late Toddler

Early Preschool

Late Preschool

Age          6 mo         12 mo              18 mo             24 mo                       3 yrs                           5 yrs   
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Three Promising Domains for EBCD Innovation 
Jack Shonkoff, MD

Reduce emotional and behavioral                     
barriers to learning.  

Enhance the healthy development of children by 
transforming the lives of their parents. 

 
Reconceptualize the health dimension of early 

childhood policy and practice.





The Brave New World of Pediatrics:

DEVELOPMENTAL 
ASSURANCE

Building a healthy mind, brain and body 
for social purpose.



NONE OF THIS IS TO SAY…

…that children should be engaged constantly 
…that “bad things” are necessarily a long-term negative 
…that children should not be appropriately disciplined



FIVE NUMBERS TO REMEMBER



700 
New Neural 
Connections 
per Second



PLASTICITY

Variation in 
Strength of 
connections

Variation in 
Number of 

Connections

Synaptic Cellular

“A whisper 
to a shout”

“One shout 
to a stadium 
shouting.”

Lifelong Declining by 
age 5!

Diminishing Cellular Plasticity 
Limits Remediation



18 Months: 
!

Age at Which 
Disparities in 

Vocabulary Begin 
to Appear

From Risley, T & Hart, B, 1995



90-100% 
!

!

!

!

!

!

!

Chance of 
Developmental Delays 

when Children Experience 
6–7 Risk Factors

Creative Commons-licensed work by flickr user Jacob Johan



of Adult Heart Disease 
after 7–8 Adverse 

Childhood Experiences

3:1 Odds 

Creative Commons-licensed work by flickr user capn madd matt



$4–$9 
!

in Returns for 
Every Dollar Invested 

in Early Childhood Programs

Creative Commons-licensed work by flickr user Tracy O



The Heckman 
Equation



“It is easier to build 
strong children than to 
repair broken men.” 
!

— Frederick Douglass 
(1817–1895)

Public-domain image



What can we do about it?



The Solution
Principles of

s



We need solutions which…

Build capacities

Build capabilities

Are based in homes 
& communities

Address root causes

Have long-term effects

Are scalable

Address prevention
Leverage the 

first 1000 days
Are evidence-guided



Pa! Two	
Reading Reality



Meaningful Differences 
in the Everyday 

Experiences of Young 
American Children. 

!

Todd Risley &  
Betty Hart, 1995



Children from low–income 
families hear as many as 

30 million fewer words than 
their more affluent peers 

before the age of 4.



The Problem: 
One-Third of Children Enter School 
Unprepared to Learn
35% of American children entering kindergarten today lack the basic language skills

they will need to learn to read.  And children living in poverty are especially at risk.

Children who start out with reading difficulties are more likely to remain poor

readers and ultimately fail in school.  Without intervention, they will grow into

adults with low literacy skills and poor economic potential. Since 20% of U.S.

workers are functionally illiterate, this problem is not only a tragedy for each

individual; it also has a significant effect on the ability of the United States to

compete in the global economy.

The Science:
Early Exposure to Language is Criticall
Early language skills, the foundation for reading ability, are based primarily on

language exposure – resulting from parents and other adults talking to young

children. Research shows that the more words parents use when speaking to an 8-

month-old infant, the greater the size of their child’s vocabulary at age 3. Recent

studies, including the landmark Hart-Risley study on language development, show

that children from low-income families hear as many as 20 million fewer words
than their more affluent peers before the age of 4. The problem is compounded

further by the fact that low-income children are far more likely to not have any

children’s books in their homes.

School reform, including universal pre-kindergarten,

is vital, but far too much time is lost before children

enter the classroom.  Intervening early to improve

the home learning environment for disadvantaged

children will ensure that they are ready to learn

when they enter school and succeed later in life. In

fact, Nobel Prize-winning economist James J.

Heckman found that economic returns on dollars

invested in early education are as high as 15-17%

per year – higher than other traditional economic

development strategies.

Low-income children are at a disadvantage
before school begins
A TYPICAL MIDDLE-CLASS 5-YEAR-OLD IS ABLE TO IDENTIFY 22 LETTERS

AND SOUNDS OF THE ALPHABET, COMPARED TO JUST 9 LETTERS FOR A

CHILD FROM A LOW-INCOME FAMILY.

(WORDEN AND BOETTCHER, 1990; EHRI AND ROBERTS, 2006)

A B C D E F G H I J K LMNOPQRS TUV WXY Z
MIDDLE-INCOME CHILD’S LETTER RECOGNITION (22 LETTERS)

LOW-INCOME CHILD’S LETTER RECOGNITION (9 LETTERS)

ROR

3

AB C D E F G H I J K LMNOPQRS TUVWXY Z

Courtesy of Reach Out and Read National Center



One-third 
of children 

enter school 
unprepared 

to learn.

Most (88%) 
will never 
catch up.

Creative Commons-licensed work by flickr user Horizontal Integration



School intervention is too late. 
Innate interest in learning and curiosity 
can be irreparably damaged if reading 
is not enjoyable at an early age.

Reading difficulty

School failure

Absenteeism

School dropout

Juvenile delinquency 
Substance abuse 

Teenage pregnancy

Poverty & 
Dependency



“The group in Washington that did the study looked at 
three factors,” he said. “The first was our sentencing laws; 
the second was the crimes that were being committed. 
The third factor, the key factor, was the 
reading and math scores in the fourth, fifth, 
and sixth grades.” The projection of 21,000 beds 
proved to be very accurate… 

Mississippi State Senator Willie Simmons […] said that the 
state of Mississippi once used elementary school 

achievement scores to project future prison 

population. In 1992 [he] was the deputy commissioner 
of Mississippi’s Department of Corrections [which] 
commissioned a study to project what the state’s prison 
population [...] would be in 10 years. 
!

America’s Cradle-
to-Prison 
Pipeline:  
A Report of the 
Children’s 
Defense Fund, 
October 2007





Why Reading?



Reading is the 
fundamental skill 

for learning



Awareness 
of books

Understanding of printed 
words and what they 

represent



Emergent Literacy: 
the early display of  an awareness by 
children that print conveys information.  
It is an amalgamation of children’s oral 
language development and their initial 
attempts at reading and writing.  Such 
attempts include “reading” the pictures of a 
book, or scribbling.  Emergent literacy, if 
supported by meaningful interaction in oral 
and written language, evolves into full 
literacy skills.  (Teale & Sulzby, 1986)



��
�=king

�=state (or “kingdom”)

�=center (or “middle”)

“Middle Kingdom” or…China!



Awareness 
of books

Understanding of printed 
words and what they 

represent

Using background 
knowledge and 

strategies to obtain 
meaning from print



In the great 
green room…



Awareness 
of books

Understanding of printed 
words and what they 

represent

Using background 
knowledge and 

strategies to obtain 
meaning from print

Fluent reading 



Dialogic Reading: 
The act of reading becomes a 
conversation between the adult and 
the child; the adult helps the child 
become the teller of the story by 
becoming the listener, questioner, and 
audience for the child. 



Reading to children may 
not be a natural skill for adults. 

 
Reading at all may not be 

something an adult is capable of. 
 

Reading problems may have  
been an issue for generations.



Some people there are who, 
being grown, forget the 
horrible task of learning to 
read.  It is perhaps the single 
greatest effort that the human 
undertakes, and he must do it 
as a child. 

!

     John Steinbeck

Creative Commons-licensed work by flickr user tempophage



Reading 
is a 

triumph 
of the 

early brain. 
!

— Perri Klass, MD



Reading should be fun!



Pa! #ree	
Reach Out and Read



Images from Reach Out and Read National Center



Reach Out and Read gives 
young children a foundation for 
success by incorporating books 
into pediatric care and 
encouraging families to read 
aloud together.

Creative Commons-licensed work by flickr user DucDigital



Image courtesy of Dipesh Navsaria



Nearly 90% of all 
young children see a 
child health provider 
at least annually for a 
check-up, while less 

than one-third are 
in any childcare 
setting, the next 
most common 

contact with a formal 
service system.

Charles Bruner, writing in The Colorado Trust’s  
Issue Brief: Connecting Child Health and School Readiness,  

February 2009Creative Commons-licensed work by flickr user dmason



12–15 months

Nyla

Accessible at http://youtu.be/DsJ2OkKrSHQ



Child

Parent

Constant, happy babble: 
exposed to language & 

books

Eagerly 
explores book 

with eyes/
hands/mouth

Calms and tunes to 
Dad when she 

reads

Holds book and turns 
pages easily

Allows Nyla 
control of 

book

Describes enjoyment of 
quality time; notice joint 

attention

Points to objects 
to engage and 

teach

What did we 
see?

Encouraged 
not to give 

up



Public domain work by Itcho Hanabusa

a book giveaway

a relational 
assessment tool

developmental 
surveillance

an educational 
intervention

a parental 
capacity-builder

a public health 
approach

a scalable, 
evidence-based 

model

a toxic stress- 
buffering routine

It’s All These Things.
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THE ELEPHANT IN THE CLINIC
EARLY LITERACY AND FAMILY WELL-BEING

DIPESH NAVSARIA, MPH, MSLIS, MD
AMY SHRIVER, MD
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Change the First Five Years and You Change Everything

Ounce of Prevention Fund
Accessible at http://youtu.be/GbSp88PBe9E



“While schools can do much to raise 
achievement among children who initially lag 

behind their peers, all too often pre-school 
gaps set in train a pattern of ever increasing 
inequality during school years and beyond.  

Any drive to improve social mobility must 
begin with an effective strategy to nurture 

the fledgling talent in young children 
so often lost before it has had a chance to 

flourish.” 
!

The Sutton Trust



T Questions?

facebook.com/DrLibrarian 

twitter.com/navsaria 

dnavsaria@pediatrics.wisc.eduTHE 

END

Image courtesy of Dipesh Navsaria

Public-facing Social Media 

Please follow along!


